Effect of cycloheximide upon maturation of bovine oocytes.
Germinal vesicle breakdown (GVBD) of bovine oocytes was completely blocked by cycloheximide added to culture medium at concentrations of 1-20 micrograms/ml. Nevertheless, under such conditions a certain degree of chromatin condensation inside the germinal vesicle was observed. The inhibitory effect was not influenced by the presence or absence of cumulus cells and was fully reversible; but the process of GVBD was then significantly accelerated. The critical period in which the proteins necessary for GVBD are synthesized lasts approximately the first 5 h of culture. When germinal vesicle-arrested oocytes are fused to maturing bovine oocytes containing condensed chromosomes, GVBD of immature oocytes occurs within 3 h, even in the presence of cycloheximide. In the mouse, GVBD cannot be inhibited by protein synthesis inhibitors. When immature mouse oocytes are fused with immature bovine oocytes and the giant cells are then cultured in cycloheximide-supplemented medium, both GVs are observed, or only mouse GVBD occurs in common cytoplasm after 8 h of culture. We conclude that protein synthesis is necessary for GVBD of bovine oocytes. Our results also suggest that maturation-promoting factor (MPF) is not autocatalytically amplified in mammalian oocytes.